
Inorganic Chemicals 
Inorganic chemicals include metals, 

and nitrates and nitrites. While many 
metals arc csscntial to lift, practically 
all arc toxic in exccssiw quantities. 
Some metals, such as Icad, arc toxic in 
very small quantities. 

Metals in the environment arc 
commonly ahsorlwd and conccntratcd 
1~1; plants and animals.‘Phis can 1~ 
dangerous for humans if thcv eat the , 
plants and animals. I~owc~cr, after 
plants al>sorh mttals from contaminatctl 
soils, the plants can IX harvcstcd and 
safely disposed of, remo\-ing the 
ahsorbed metals from the rmironmcnt. 
This is a cleanup tcchnolog~- ~~i-1-e13tl~ 

being used at the INEEL. 
Nitrates and nitrites arc simple 

compounds of oxygen and nitrogyn. i 
Thcsc compounds arc a constituent of 
animal waste, a common fcrtilizcr and 
byproducts of many industrial 
proccssw. Nitrates arc also an cnd- 
brraktlown product for many nitroqcn- i 
containing chemicals. 

Organic Chemicals 
Organic chcmirals arc‘ chemicals 

containing carbon. All known lif’c forms 
arc hascd on organic chc~micals. 
Common products containing oyanic c 
chemicals include gasoline and alcohol. 

Many organic chemicals arc readily 
absorl~ctl hy internal hotly tissues. 
Because the liver is the human body’s 
major site for chemical t)rcaktJown, 
some oyanic chemicals can cause c 
wrious liver clamagc and increase the 
likclihootl of liver cancer. 

Many organic chemicals arc almost 
complctcly insoluble in water; thcv \vill 
cithcr float or sink tlcpcndin~ upon their c 
clcnsitv rclativc to water. For example, 
~~asolinc floats on the surface of v,atcr in i’ 
a thin film; trichlorocthrnc sinks. 

Radionuclides 
Ratiionuclitfcs arc radioactiw forms 

of clcmcnts. For vxamplc, ioclinc-129 is 
a radioactive form of iotlinc. ‘Ii-itium is a 
raclioactivc form of hj-th-oqrn that is I ‘ 
usually found as a component of water. , 
Ratlionuclidcs arc a special case of 
inorganic chcmirals and arc tasicr to L 
dctcct in minute quantities due to their 
radioactiw propcrtics. 

Ratlionuclitics tIccay (emit 
raciioacti\.ity) at pr-etlictahlc rates callctl 
half-liws. A half-life is the time it takes 
for one half of the atoms in a quantit; 
of ;t radionuclidc to tlrcav. After the first 

half-lift, 50 pcrccnt of the atoms have 
tlccayctl; after the sccontl, 75 pcrccnt 
haw dccavrd; ant1 so forth. After sc\cn , 
half-lives, less than I pcrccnt of the 
ratlionuclidc remains in its original form. 
The tlccayctl form that remains GIII IX> 
ctthrr another radionuclidc or a non- 
radioactive substance. 

Radionuclidcs, like all contaminants, 
can IX inhalcd as dust or ingcstd in food 
and watcr.Though some studies indicate 
low tloscs of radiation can have 
Iwicficial cffccts, radionuclitlcs can 
clamagr the gcnctic, material iii cells anti 
lfatl to cancer. 

Water containing tritiuni is almost 
irlcntical to ordinary M-atcr cxccpt that it 
is radioactive and slightly hcavicr. Though 
thcrc is no practical cleanup method to 
separate tritium-containing water from 
ordinary water, a quantity of tritium- i 
containing water \\.ill contain less than 
1 pcrccnt of its original radioacti\it?- 
alicr- an 86-);car pcriotl (scvcn half-liws). 

The ratlionuclidcs ccsium-1 37 ant1 
strontium-90 arc‘ oticn found in cq~~al 

proportion ~losc to sources of’ 
contamination at nuclear f&lit&. At the 
INEFL, ccsiunl- 1 37 binds strongly to the 
rock, \\hiJc strontium-90 dots not. So, 
as the distance incrcascs fi-om a source ol 
contamination, the proportion at Lvhic1-t 
the two raclionuclidcs arc found rapidi!; 
rises in favor of strontiun-90. ‘l‘his 
characteristic is useful in dctcrmining a 
contamination sow-cc. 

Why isn’t plutonium listed as an aquifer 
contaminant at the INEEL? 

Thr discussion in this factshcct near thf scientific limits of clctcction 
focuses on those I?JEEI. contaminants (360 times helow the drinking \vatcr 
that consistently exceed drinking \vatcr standard). Thcsc detections arc 
stanclartls, posing a rrasonahlc threat to inconsistent with current undtrstantl 
the aquifer. of ho\v plutonium moves in the 

Though thcrc is a pcrccption that cn\-ironment. 
plutonium is a groun&vatcr contaminant Ongoing scientific rcscarch is 

ine ‘ 

Ongoing subsurface science research 
uses secondary ion mass spectrometry 
(SIMS) instrumentation to analyze 
the mobility of plutonium and 
other radionuclides. 

at the INEEL, current rcscarch and 
modcling shows that plutonium is not a 
threat to thr aquifer. There haw hew 
isolated and inconsistent trace dctcctions 
of plutonium in sctlimcntary intcrlds 
and in the aquifer. Ho~vcvcr, they arc 

examining plutonium’s chemical nature 
and mobility in the suhsurfacc. Bad 
on current scicntitic untlcrstanding, 
plutonium poses no risk to aquifer 
quality in the present or the forcsccalde 
future. 
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The INEEL established the 
Sul~surfacr Scirncc Initiative to help the 
DOE better understand and model the 
complex geological, gcochemical, 
biological and hyth-ological proccsscs of 
the subsurface. 

Not only arc the majority of DOE’s 
difficult cleanup issues relatctl to 
subsurface contamination, but the 

Note: This diagram is great]J’ 
simplified and not to .scale. 
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Radioactive Waste 
Management Complex 

propod final resting place for most 
stabilized waste will hc in subsurface 
rrpositorics or disposal areas. Increasing 
our understanding of subsurface 
processes is a critical part of this 
cleanup effort. 

The INEEL.‘s Subsurface Science 
Initiatiw is a coordinatctl, multi- 
disciplinary, multi-institutional 
collaboratiw research program. The 
lnitiativc focus on wick-reaching 
rcscarch campaigns, and also on 
building the trchnical and cxpcrimcntal 
infrastructure-such as the plannctl 
Sul)surfacc Gcoscicnccs Laboratory-- 

ncetlcd to advance sulwn-face science. 
The INEEL Subsurface Science 

Initiative is focusing collal)orativc 
research efforts on the most challenging 
suhsurfacc scicncc problems facing 
DOE. The objcctivcs arr to substantially 
enhance the scientific hasis of 
cmironmcntal remcdiation programs at 
the INEEI, and across the DOE 
complex, and to provide bcttcr options 
for monitoring ant1 long-term 
stewardship of contaminated sites. 

This cross-section of the INEEL shows the basic geology of the 
aquifer and most of the sources of groundwater contamination. 
Facilities with groundwater contamination are shown in boldface. 

Depth 
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lnfortnation 
l For information on specific documents, speakers, briefings, 

tours, public meetings, and comment pcriotls, 
call (800) 708-2680. 

l For information on crwironmcntal topics, 
call (208) 526-0075 (Idaho Falls) or (208) 334-9572 (Boise) 

l INEEL home page: http://www.inel.gov 

l INEEL Emironmcntal Management page: 
http://www.incl.gov/cnvironmcnt 

l The INEEI, Administrative Rcrord (tlocumcnts and source 
materials) is a\-ailal& at http://ar.inel.gov/home.html 
and at the follcw ing locations: 

INEELTechnical Library 
DOEI Ptthlic Rcatling 
R00Ilt 
1776 Scicncc Ccntrr 
r)ri\-c 
Idaho Falls, II) 8341 5 
208-526-l 185 

Albertsons Library 
Boise State. Univcrsit\ 
19 10 University Ikivc 
Boise, II) 8 372 5 

208-385-1621 

University of Idaho 
Library 
Uni\ rrsit\ of I&ho 

’ Campus 
434 2nd Street 
Moscm\, II) 8 3843 
208-885-6344 

References 
l Groundwater at the NEEL. a more extensive 

fact sheet a\railabfc for download at 
http://www.incl.gov/environment 

l The U.S. Geological Service 
(USGS), Water Resources Division, Idaho 
District, http:/ /idaho.usgs.gov/ 

l The U.S. Environmental Protection Apcncv 
0 i 

(EPA) Office of Groundwater and Drinking 
Water, at (800) 490-9198, 
http://www.epa.gov 

l The INEEL 0versight Program, which 
monitors water quality of the Snake River 
Plain Aquifer, at (800) 232-INEL. 
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l Summay o,fthe Snake River Plain Rczqional 

Aquij&~S,vstem Ana@s in Idaho and Eastern 
Oregon. G. F. Lindholm, U.S. Geological 
Survey (USGS) Open-File Report 9 l -~98, 
1993, Boise, Idaho. 

l Upper Snake River Basin Study, 1997. 
Idaho l)cpartmcnt ofWater Resources, 
1301 N. Orchard Street, Boise, Idaho, 83720. 

l Risk Asse.s,sment in Superfkxl:d4 Primer, an EPA 
guide to risk assessment, availahle in Binder 
300 of the Information Repositories, or by 
calling the EPA at ~204\ X3-690 I 
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Things to KnozQi 
About the INEEL and the Aquifer 

INEEL activities have NOT put off-site drinking and irrigation 
water in the Snake River Plain Aquifer at risk. 

l INEEL activities have resulted in on-site aquifer contamination but presently 
pose NO risk to off-site drinking or irrigation water. 

l INEEL and other independent agencies, including the state of Idaho 
and USGS, regularly monitor aquifer quality at hundreds of wells 
across the site. 

The INEEL has been taking actions to address aquifer 
and groundwater contamination. 

l Aquifer cleanup activities are underway and are subject to approval by 
the state of Idaho and the EPA. 



The Facts 
Of the hundreds of chemicals DOE monitors, only 10 chemicals are 
found in the aquifer at levels that would exceed federal safe drinking 
water standards: 

l Organics-PCE, TCE, DCE and Carbon Tetrachloride 
l Radionuclides-Strontium-90, Cesium-137, Iodine-129 and Tritium 

employees meets drinking 
water standards. 

l Inorganics- Nitrate, Chromium 
Water consumed bv INEEL 

The detection of plutonium 
in the eastern Snake River 
Plain Aquifer has been 
isolated, inconsistent and 
near the scientific limits of 
detection (360 times below 
safe drinking water standards). 
Understanding plutonium 
movement in the subsurface 
is a scientific question, not an 
environmental or cleanup concei n. 



---- 

This fact sheet was prepared to answer public questions about groundwater at 
the INEEL. Please let us know if it met your informational needs or if you would 
like more information. 

I would like more information about the 
INEEL and its programs. Please send me 
information about (check all that apply): 

0 INEEL Research Programs 
0 Energy and Nuclear Research 
0 National Security Research 
0 Subsurface Science and 

Environmental Research 

0 Environmental Management 
and Cleanup Programs 

0 My group or organization would like more 
information on this topic and would like to 
schedule a briefing. Please contact me 
to make arrangements. 

Name: 

Organization (if any): 

Add ress: 

City, State, Zip: 

Email address: 

0 I prefer to receive information by email 

0 I prefer to receive information by postal mail. 

0 I would like to receive both email and postal mail. 

Please evaluate this fact sheet: 
0 Met all of my information needs 
0 Met most of my information needs 
0 Met some of my information needs 
0 Met none of my information needs 
0 Raised more questions than it provided answers 

For information on environmental topics including specific documents, speakers, briefings, 
tours, public meetings and comment periods, call (800) 708-2680 or visit the web site at 
www.inel.gov/environment. 
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